Purpose-The purpose of this survey is to evaluate the efficiency and effectiveness of interlibrary loan (ILL) at the RBI Library in Croatia.
Introduction
Croatia is an EU candidate country with a population of 4.4 million. Its gross domestic product (GDP) per capita in 2008 was €10.678, while the annual growth rate in GDP was 2.4%. Total investment in research and development (R&D) in 2007 reached 2.5 billion Croatian kunas (approximately €348 m.), of which 47.3% came from the government. In 2007 Croatia had 9,199 full-time researchers (11,109 including part-time researchers and researchers under contract) and they published 10,560 research papers. The total number of R&D units in 2007 was 199, 115 of which were institutions of higher education, (Crkvenčić-Bojić ed., 2009). In the academic year 2008/09, there were seven universities in Croatia in Zagreb, Split, Rijeka, Osijek, Dubrovnik, Zadar and Pula, with 78 faculties and 6 Academies of Art, as well as 15 polytechnics and 27 schools of higher education. These 126 institutions of higher education had 134,188 students in 2008/9 enrolled in academic studies. The number of academic staff for the same period was 14,995, (Crkvenčić-Bojić (ed.), 2009).
Ruđer Bošković Institute (RBI) was founded in 1950 and today it is the largest national research centre in Croatia in the field of basic and applied science. It consists of eleven divisions, three centers, a library, section for maintenance, technical services and administration. The Institute is primarily located in Zagreb, except for the Center for Marine Research located in Rovinj along with a library department. RBI is a multidisciplinary public research institute and is funded mainly by the Croatian Ministry of Science, Education and Sports. In 2008 there were 530 scientists (375 researchers and 155 undergraduate students) working in physics, chemistry, oceanography (including marine and environmental research and geosciences), biology, biomedicine, computer science and electronics/engineering. Scientists from the Institute participated in 78 undergraduate courses and 245 graduate and postgraduate courses in Croatia. Scientific output in 2008 consisted of 446 research papers published mostly in high ranked international journals, (Pivac (ed.), 2009).
Ruđer Bošković Institute Library (RBI Library) was founded in 1950, the same year as the Institute itself and today it is the largest Croatian scientific library in the field of natural sciences. It satisfied all information needs of RBI staff by providing various information services and access to relevant literature. At the moment Library provides access to more than 16,000 fee and free e-journals, 40 databases and 42 e-books. Print holding consist of 22,474 monographs and 1,200 print journals, but only 77 of which are current.
Because of the proliferation of full text journals in the last ten years, a decrease in ILL requests at the RBI was expected, which is confirmed by surveys in other libraries (Echeverria and Barredo 2005; Jackson, 2004) ; however some surveys showed the opposite -a stagnation or even an increase in ILL requests (Jackson, 2004; Wiley and Chrzastowski, 2005; Yue and Syring, 2004) . The analysis in this article will contribute the experience of RBI to this debate.
Although a great part of recent scientific information is available electronically and therefore just one click away from the end-users, the main obstacle is the high subscription price of journals. Subscriptions for journals published by commercial publishers are growing constantly at an annual average of 7.6%, (Glenn et al., 2008) while library budgets are decreasing. As a consequence, libraries are forced to cut journal subscriptions. Therefore, the end users are again facing a literature shortage and the ILL service increases in importance among library services. As an alternative to commercial publishing, Open Access has emerged, as well as Institutional Repositories, both of which are increasing in popularity. Time will tell if alternative publishing reduces the need for an ILL service.
No library in the world can provide all the information resources that their users need. In order to achieve good cooperation with domestic and foreign libraries RBI Library has developed an effective ILL service and has offered it to its users from the very beginning; the first ILL records go back to 1965. In 1981, two posters regarding ILL were presented, showing the most used journals and the most frequently used lending libraries at the time, (Topolčić et al., 1981a (Topolčić et al., , 1981b . The ILL service of RBI Library was presented in three papers published in the journal Kemija u industriji (Chemistry in Industry), and one paper published in conference proceedings (Borić, 1999; Konjević, 2009; Mayer, 2008; Mihalić, 2009 If the requested material is not found within the partner libraries, then non-partner library catalogues are searched (e.g. The European Library, national union catalogues, etc.). Once the material is located, the owning (non-partner) library is contacted directly to negotiate the terms of ILL.
In order to facilitate and speed up the process of ordering documents via ILL, the RBI Library has developed a web application as a support for the electronic ordering of documents called Electronic Documents Acquiring System -SEND (http://send.irb.hr) (See Figure 1) . SEND allows authorized users (RBI staff) to request documents from Croatian libraries or abroad and for authorized Croatian libraries to request documents owned by the RBI Library. After logging in, authorized users must complete an online form with the bibliographic details and select whether they accept fee based acquisition of documents, if they are not available free of charge. Once the requested document is received, an email is sent automatically by the system to the user. and 55 requestor libraries.
Thanks to SEND, orders can be made through a simple interface from the user's desktop or any other place, at any time, regardless of library working hours. Automation allows the Library to control ILL requests, the online service allows users and library staff to track the request status, and the Library has gained a simple tool for gathering statistical data.
Research

Introduction
The aim of this research was to gather information about ILL and to identify the trends in various aspects of ILL at the RBI Library. The research issues are:
 the use of the ILL service at the RBI  the ratio of copy and loan ILL requests  the percentage of fulfilled ILL requests  the ratio of fulfilled ILL requests from Croatian and foreign libraries  the ratio of ILL requests fulfilled free of charge and those fee based  the processing and delivery time for ILL requests. The following data were analyzed: data about lending libraries, time needed to order an item from another library (processing time), time needed for users to obtain the requested item (delivery time) and data about how many orders were requested only if the items could be acquired free of charge. By "free of charge" we mean acquisition on a reciprocal basis, under the deal that the RBI Library has with all Croatian libraries and EURASLIC/IAMSLIC libraries.
Lending libraries are divided according to several criteria. The first criterion is the country of origin (Croatian libraries and foreign libraries). Croatian libraries are further divided according to CSIS classification into Natural Sciences, Biomedicine, Technical Sciences, Social Sciences and Humanities. The second criterion is ILL price, under which libraries with established free reciprocal ILL and libraries that charge for the ILL service can be distinguished.
The data were analyzed in Microsoft Excel. Requests submitted for the items available in the RBI library are excluded from the analysis, unless indicated otherwise.
Research results and discussion
In the 6-year period the RBI Library received 4,918 ILL requests from RBI staff, 4,595 were copy requests (mostly journal articles) and 323 loan requests (mostly monographs), (See Figure 2) . In this period, the ILL application SEND was used for requesting documents by 289 employees of the RBI, which is over half (54.5%) the research staff in 2008. The real number of the RBI ILL users is probably even higher because it is not unusual for junior researchers to order documents for senior researchers from their own account.
Of the 4918 ILL requests, 1,070 (21.8%) were cancelled because they were owned by the RBI Library; of these 1,021 were copy requests and 49 loan requests. The reasons for cancellations were twofold; the first was that 111 of the requested items were at a separate library department in Rovinj so they were requested internally (106 copies, 5 loan), and the second, was that 959 cancellations occurred because the RBI Library already had the printed journal/book or had access to the requested e-content.
If the cancelled requests are excluded, the total number of ILL requests requested from Croatian or foreign libraries was 3,848, (3,574 copies and 274 loans). The ratio of copies to books was 13:1. 
, the RBI Library lacked adequate library software, and therefore users encountered problems in finding a specific item; as a result requests for items available in the Library were submitted. In addition, one part of the library collection was not computer-catalogued until 2006, and thus there was no record of those items in the online catalogue. In 2009, Koha -an integrated library system -was implemented, and the problem was solved partially because the monograph catalogue is now up to date; however the serials database will not be fully incorporated until the end of 2010, (Macan, 2009 ). The full effectiveness of catalogue retrieval will be accomplished with the implementation of a federated search tool. This will enable searching of multiple resources simultaneously, thus hopefully reducing ILL requests for library owned items. As a result of this analysis and as an attempt to the number of ILL requests for documents which are available in the RBI Library, it was decided to educate users in information searching, the use of Library services and in new technologies. So at the beginning of 2010, the RBI Library started a series of lectures twice a month called 'Short Educational Library Seminars'.
Of the 3,848 legitimate ILL requests submitted (3,574 copy, 274 loan), 3,650 were fulfilled (94.9%), of which 3,400 (93.2%) were for copies and 250 (6.8%) for loans. In the six year period, the average annual number of requests was 641 (595 copies, 46 loans). Figure 3 shows the number of requests per year and the lowest number of requests was registered in 2003 (441), which can be attributed to users needing to adjust to the new system -SEND. The highest number of requests was in 2005 (846). Since there was no significant cancellation of journals in that year, it can be explained by specific research subjects and targeted group of journals not available at the library. This could be verified by subject analysis and the analysis of the age of references, but it is not the aim of this survey.
In the six year period, an increase in the number of requests occurs three times Figure 3) . Also, the cooperation with EURASLIC/IAMSLIC libraries can take the credit for this better performance. Of the 3650 fulfilled ILL requests, 1,401 (38.4%) were obtained from libraries in Croatia, while 2,249 (61.6%) were from libraries abroad. Loan requests are more frequently acquired from libraries abroad -83.2% (208) of all fulfilled loan requests were acquired from libraries abroad, while at the same time the percentage for copy requests is lower -60% (2041). Concerning requests fulfilled within CSIS libraries, the majority are fulfilled within Natural Sciences (1,074), followed by Biomedical Sciences (256), which is expected since this reflects the scientific research interests at the Institute.
During the study period, a substantial number (41.5%) of ILL requests (1,515) were obtained through SUBITO. This is followed by the Central Chemical library, University of Zagreb with 498 requests fulfilled (13.6%) and TIB-Hannover with 277 (7.6%) requests (See Table 1 ). The same ranking is for the copy requests alone (Table 2 ), but it differs for the loan requests (See Table 3 ). While submitting requests through SEND, users can choose to order items exclusively free of charge (paying just handling fees) or approve a fee based order (mostly from abroad), in case it is not available free of charge. Of 4,918 ILL requests, 3,903 (79.4%) were approved for orders that will be charged, comprising 3,638 copies and 265 loans. If the requests for items available at the library (cancelled requests) are excluded, then the approval rate was even higher; of 3,848 ILL requests, 3,141 (81.6%) were approved for fee based orders, comprising 2,906 copies and 235 loans. The fulfillment rate is higher for the fee based requests; of 3,141 requests, 3,093 (98.5%) were fulfilled comprising 2,873 copies and 220 loans. The fulfillment rate is lower for the requests ordered only if free of charge -of 707 requests, 557 (78.8%) were fulfilled, comprising 527 copies and 30 loans. Although 3,141 ILL requests were approved for fee based acquisition, over one third of them were acquired free of charge (N=907), comprising 12 loans and 895 copies.
A comparison was made for the items acquired free of charge on a reciprocal basis and those fee-based. The results show that 1,565 items were acquired free of charge while 2,085 were fee based. In the last two years, an increase in items acquired free of charge has been noticed, so in 2008, for the first time after the cooperation with SUBITO started in 2004, the library acquired more items free than fee (See Figure 6 and 7) . Table 1 ).
Thus, if the percentages of copy requests and loan requests acquired free of charge are compared separately, it shows that 44.8% (1,523) of copy requests are acquired free of charge, unlike loan requests, where the percentage is pretty low 16.8% (42). This can be explained by the specific subject area of requested books that can rarely be found in other Croatian academic and research libraries.
Processing and delivery time
The processing time and the delivery time were analyzed and shown by working days. The processing time is counted from when a request is submitted online to when the library orders the item from another library, regardless of whether the request is sent to more than one library. The delivery time includes the time from when the request is submitted, to when the item is delivered or a negative answer has been sent in those cases when the request could not be fulfilled.
It should also be noted that "one working day" means that the request is processed on the same day it has been submitted. SEND is at the users' disposal 24 hours per day, meaning that requests can be submitted after library working hours, and the librarian processes the request the following day which adds one more processing day to the analysis. Incomplete and incorrect bibliographic information as well as hard to locate items increase the processing time and therefore medians are included in the analysis.
Considering all ILL requests (fulfilled and those unfulfilled or cancelled), the processing time is 2.2 working days (median = 2). The average processing time for loan requests is 2.6 (median = 2) and 2.2 (median = 2) working days for copy requests.
The delivery time for all requests is 6.0 working days (median = 4), but it takes more time for loans (average = 11.6; median = 7) than for copies (average = 5.6; median = 4).
If only the fulfilled ILL requests are taken into consideration, the average delivery time is 6.4 working days for copies (median = 4) and 13.2 working days for loans (median = 8). Other similar surveys have shown about the same delivery time (Jackson, 2004; Reighart and Oberlander, 2008) . Figure 8 shows the trend in average delivery time. The survey showed that SUBITO had the fastest delivery time (average 2.7 working days; median = 2), followed by TIBORDER (average = 4.0; median = 3) and IAMSLIC (average = 4.0; median = 2). When it comes to loan requests, the fastest delivery time is for libraries within Croatia: Faculty of Science -Central Chemical Library and Faculty of Mechanical Engineering and Naval Architecture (average = 6), while for foreign libraries, the delivery time is higher (TIBORDER = 9.2; SUBITO = 10.3; British Library = 11.5).
As there were no previous surveys on the processing and delivery time at the RBI Library, there is no possibility of comparing the obtained results. However, Borić (Borić, 1999) mentions in her article the approximate processing and delivery time. Thus, the delivery time within Croatia was 10 days in 1999, the same as from Slovenia (Central Medical Library), while from the British Library it was 7-10 days, whereas from Deutsche Zentralbibliothek für Medizin, Köln and TIB-Hannover it took as long as a month. From the given data, albeit approximate, it is evident that at the beginning of the 21 st century, owing to the computerization of library services the ILL service becomes more efficient especially for the copy requests from abroad that are delivered on the same day as .pdf articles.
Conclusion
In 1994, Croatian academic and research libraries created a resource sharing service called the Croatian Sciences Information System project (CSIS). Among other things, it was agreed that member libraries of CSIS exchange documents via ILL free of charge on a reciprocal basis. When the project ended and most of the activities connected with it ceased, obsolete library catalogues and union library catalogues were left behind, which is the reason why a great part of library collections was hidden from the eyes of the users making it one of the biggest obstacles in establishing a good ILL service. In the last few years, the implementation of various integrated library systems in Croatian libraries has started with more or less success (Koha, Voyager, Aleph, Zaki, etc.), and time will tell whether their implementation will lead to better library and union catalogues, and thus improve the infrastructure for ILL.
RBI Library has offered ILL services to its users from its inception. The service has been modernized by developing a web-based application for online ordering of documents called -SEND. Constant efforts have been made to decrease delivery time as well as decrease document delivery prices. Even though the total number of journals available to the RBI staff has increased dramatically over the years, ILL continues to play a significant role among library services. This survey showed that over a fifth of ILL requests submitted by RBI staff via SEND were cancelled because those documents were available in the RBI Library collection. This highlighted the need for additional user education in information searching and the justification for the short educational library seminars that started in 2010.
With time, the RBI Library has improved ILL to reach very high standards of efficiency -in 2003 87.5% of all requests were successfully fulfilled and by 2008 this had improved to an impressive 99.2%. Almost 40% of all ILL requests were acquired from Croatian libraries free of charge, and within the last few years, free reciprocal ILL has been enabled from the libraries abroad as well. The number of copies acquired free of charge has grown constantly (except in 2005/6) and in 2008, for the first time in the analyzed period, the Library acquired more documents free of charge than fee based. When documents are acquired free of charge, the delivery time is usually longer, but despite that, the decrease of average delivery time during the six year period is visible.
It is very likely that the ILL service will keep an important place among RBI Library services in the future, especially if the current economic downturn in Croatia continues accompanied by an increase in journal and database prices which lead to constant library budget cuts and to subscription cancellation. This kind of situation is not sustainable in the long run and the libraries are hoping that the solution for this problem lies in the Open Access Initiative and Institutional Repositories.
This survey has shown that the RBI Library has a very well developed and efficient ILL service. Further research on this topic should be focused on the most ordered titles of books and journals and to the calculation of cost-effectiveness of subscribing for the mostordered titles. It would also be interesting to analyze the second part of the RBI Library ILL service -ILL requests received from other libraries and the ratio between the sent and the received ILL requests between libraries with which the RBI Library has an agreement on ILL on a reciprocal basis.
